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(57) Abstract: 

PROBLEM TO BE SOLVED: To obtain a distribution 
compensating optical transmission line and system 
capable of stably transmitting a WDM signal light over a 
long distance. 

SOLUTION: Until the 5 relay of 6 relay spans, 
distribution compensating fibers 40-1 to 40-5 compensate 
the accumulated wavelength distribution (and a 
distribution slope) of each wavelength so that the 
accumulated wavelength distribution of respective 
wavelengths >J to >.n after compensating distribution 
may vary with respect to a distance (z) with Dlocal as 
inclination. A distribution compensating fiber 40-6 
belonging to the last relay span of 6 relay spans 
reduces the accumulated wavelength distribution of the 
respective wavelengths >J to xn to an accumulated 
wavelength distributed value equivalent to a value 
Davg x z obtained by multiplying a transmission distance 
(z) to Davg. Dlocal is larger than Davg. Hereafter, this 
constitution is repeated by the unit of 6 relay spans. 



COPYRIGHT: (C)2 000,JP O 




THIS PAGE BLANK (jjspto) 



(19) B*Bi|trFfr(JP) 



w^HMttMfc* (A) 



2000-261377 

(P 2000-261377 A) 

(43) 0 5p^i2^9^ 22 0 (2000. 9. 22) 



(51) Int. CI. 7 
H 0 4 B 

HO 4 J 



10/02 
10/18 
14/00 
14/02 



F I 
HO 4 B 



9/00 



f^-y (#%) 

M 5K002 
E 



mmm *w* 2 2 


O L 


(<£l OH) 


(21)UK85- «WjsPl 1-62344 


(7DWBA 


000001214 








(22)ffiPB ^11^3^ gg (1999.3.9) 




*)St»*flSKH»f ?s2T S 3S2^- 




(72)3BW# 








^M#ff«Effifrm2T g 3#2#^W -f 










(72)»W# 








JlCK»Sr1&KESf1&2T a 3#2**--r 9* -f 










(74)ft«A 


100090284 














(54) i&m<o&m ftwtmmftfcm&R.xfi'XTj* 



(57) 

[BUB] WDMfia-C. SBB«©eai«pttS:efe*-*- 
5. 

1 ~ X n ©*«SEfi#tM*D 1 o c a 1 £ LT§§ 

OlflSi&gftffe*:. D a v g (reiSgggf 

z stjuii ufcttD a v g x z ^*BSi-s*aa*»»« 

t-i&S-TSo D 1 o c a 1 »±D a v g «fc *) A#l\, W 




1 fc l o©S? i c»MIfft« 

l »»«M«H»lrt ASSESS i ©#ifcli«jg»l <fc 

tm&timz. mm i ©^*»«ra»irtT?©ei3iraw 

ir^-TS^ 2 © g S«tr*|«i-5«*©IB 2 ©#ft}f{2S 
<fc t> t>/h*i^r tS:«p»i:i-5»«c*B«3tei3IB. 

[M*Jl4] SBtj|5 2«>^1R*l«»JWrt©SKea6ffl 
7 r Sa2Effi^3t©ei£:£ftK:2?^»rEifa#i« 

^iRj^rRjA^oT. TMffiiJW^^m 2 ©#«fc*8fR^©©ig 

IStt«>»*1il«3teillK. 
[ISsRJS 5 ] aRm-S-3t*s««©ttS ©«*§*£)&« 

[IS** 7] ?ijR#2©#tMlB«#IMK Sf^Sifi 
W»«««»«t«[©*SrjWWi-6l»#fll 5 Xtt 6 ICG* 

© gn i i <75 

»ro^2(O^S5:««[ZP B lT-fcoT, £0Mr*£*finS 

*H- 5f 2 © g ^«iriifgi-s^ 2 o»«««#a:*»e> 
[M*JB l 0 ] mm 2 <B#»M«H»rt 
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iSo* < Si(0*7 7 -i 8 lc|E^©5^ftSc 

[ffl*g[ l 2 ] l ©SHMUflt^RjJ*, M5H£4>-i& 

ftwlMS»W©i?r)l?it5M*^ l l teSEttro 

1 3 ] £jxs 2 a&ftttflt#ft*< % 
io ftwjRat«*»«*a©ss*»ifii-5»*« i ixi4i 2 

lcf2*©#»}§«7tei£Sg 0 

m$k<Dfcmm%.7 r 4 s<fflicm i ©»tfe*§ff j^t-ee 

Six, S«E«#*ro»«««»*SreaSffiPi^*t-4-5» 
1 ©B«tt^»«-t-5^*< t fc l o©Jg l 

Sttft l <o$Hft*«H»!rtfcS«S# l .fc 

m&sftwt.*. mm i »»wt«H»irt-c«>ei3ira« 
i«>649. mmi<r>% mm** mm^^mw. 

a 0 

1 5 ] JEIC Stt* 1 ©»««!«a»lT?E« 
30 *«3teiHv'^^^. 

[ss*«i6] sieiffl*7 7-i'^\ i-^-k 

[ 8***1 7] a»»2©»**l«HJtllrtoS»Ci3& 
Stt«t*©fijSI*lftt3ISIi»riBa!5Si 

40 [D««l8] a»«***s**«)«ft«5fll*3tSr« 

1 9 1 steii i <o»**«^a*«, si^^k 

*©JR*«ft»1Rffl[©«S:»»i-S»**l 8Xt±l 9 
50 *©«ft»tkS:f+4F-i-5ry»»*S«*^-S:A«IU, 3 
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e« © •> * t- a c 

[000 1] 

(wdm) ft#*©fiE»eai*«ift^i-5»»»«* 
[0002] 

¥6- 1 1 6 2 0 ^$RXte*ISf|#l?Si 5 , 3 6 1, 3 
1 9-5§0 „ 

[0 0 0 3] ei£^S£t£*-r3;>7i£<k LTSS £*lT 
^S**5MW*![ (WDM) Jt{5iHT-l45?tr, fcilfffl*; 

«fl x 14 aiflMB-e*l«i- * m S *tfc *«, 9Ht« 

[0 0 0 4] ^rt\ 1. 3*im8? 

4#|5fl¥ 6- 1 1 6 2 0 ^^Xii^BltrF^ 5 , 
361, 3 1 9 -§\ IkTJD. Le Guen et 
a 1, " NarrowBand 640Gb i t/s 
Sol i ton WDM transmi ss ion 
over 1200km of Standard F 
ibre with 100km 21 dB Ampl 
ifier Spans", ECOC '98, S 
eptember 1998, Postdeadli 
nepapers, P P • 61 — 63) 
[0 0 0 5] 0 2 14, *f«^^<>'ftW«»lT»jR*«ft 

flt£oatMfflt7r'r'<*fflv*-0«S. 0 2 (A) lie 

&?&(Dffif$.$:. m (b) ji, Bi2 (a) izni-r&mmz. 
tt^z&m&&ft%L<D'm.mmt*7f;ir. 10 
m*i-*3fcaHtsg«, i 2iiei2£ffl3t7T-f 
i. 5 ^ mm\cm#m&&*m-t5>m-*- y^t* 
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(»»->7h77-f/<) *»6>*4. 1 4 

1 6 X 1 ~ A n <a#?xa&jt$HRfit£ri?r 

l,Cfi*-rS^n-7TlB§tffl<o»8f[1ll«7r'f^ (SCD 
CF : S 1 ope Compensating Dis 
persion Compensation Fibe 
r) -CfcS. Ml«7r^«16lt «j£fc<7)7£f ME 
IH»fcJfA$*i-C^3. *n-^*§«S!<7>#ife*&{K7T 
-f^l 6»±«*.tf, e^fflJt^ri'^i 2i:i4i£ft#i(c 

10 5. 

[0006] Da vgli, ^xi^ffcrog^ii&Safc 

m<v s Officii, niDavg i^e^.Ti^ 6 oeitsEBii z 

«rS&*Uitt*fcS. D 1 o c a 1 7"f 

7 7 -(^l2©Stft»S!|[ffc5 0 ««««#ttttx e 

isaauf»UT««kD local -c-jgaDi-s. 

Da vg^iiLtftSfi'X i-*fc*,»(Ki-s. 

20 D 1 o c a 1 14, — J&tC, ifcftf^i 9 

[0 0 0 7] ftBg8iei£tf>*£-, *«HgS»**s^**»fe 

[0 0 0 8] HI3I4, Xigtt*ttjaftn-C£8ra£ftftffc&' 
Sr^-To HI 3 (A) »4eiiSS, m (B) (4. 0 3 (A) 

izTjk-t&mt&izM-tz %>m$L&fti&.v>mMmt*^-t. 

2 o tt«#3fc*rW^i-**j||«3fiH, 2 2 ttXrtMi'PiNE 
30 §§. 2 4141. 3 ii mflPJEi?D»*«fiS: * 
— K3t7r'('^^b^5g^ffl7t77-l'^<> 2 6 I4xn 
-?Ti«B»lk*lfll7 r-f^< (scdcf) -c-$>5 0 * 

/< 2 4 i 7 b - 7*iffil^»l7 7 -< ^< (SCDC 
F) 2 6;W¥AS*L-C^5. i-4t?t>. #*Mili«JH»ltt 

[0 0 0 9] —mci/t7 7'(<'«0#mMmin 2 /A 

. £ , x-iim^tts., n z itnm.mmwc. a . f £ i4n 

^jWffi^T-foSo SCDCFIi, ^ff?ttn 2 /A 
»4, eai1#tttU#S:4-x*#«lJKf^ffl***#<*S. 

&&.ffi&m*ft o i-J4. 5>ictt(it7 7 -('<2 6ia5^ 

[0 0 10] 
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[001 1] ei 2 iZTF-tfe&mx-iiL, eiSffl*7r^A 
mm<Dmmx'<Du—$/ufd:$iMftm.i<M.tf'h£i<^<DX\ & 

m&ffl<DmS.i / Emm>%:<t£>0. XPM (Cross 
Phase Modulation) <OfJS/!f»7C# < $J 

[0012]!^ eiffl^T^^ntLt, 1. 
XPMcoif^«U±f#5A>> H*Si8Eg#fifc{|[ (*6 

0 3 (A) ^1-ffimc&tt< r.iir/iSo 

[0 0 13] E! 3 (C^-rt*5l50i|T'l±, 
24iUti. 3^m^tcifp^ife&S5rWi-S*-^ 

#$tffi3r7c# < LT, WDMff ^•*w#igSFM 1 J(73ffia^ 
fflgSrS*iX"#, XPM(D|5l^BEt-#5 0 Lrt>U 
^tfcffl!^^ r -Y /< 2 6 ^m^»A r t icfe 9 s 

5 *#»#flsffl 4 5 

<t o tz&m&fexkX' & vmrnx-bZo 

[0 0 14] *&mi*. WgttKfrfctfWDMfi-^-ftfc 
[0 0 15] 

[BftjaSrWSM- *3BWT?tt» 

<tti oro^ i i 

sai<aS:JB2©a«fl[i*) fc/h$<-T5. 
[0 0 16] :ni:J: 9. 3? l©#**MtJa»Jrt-eWD 

[0017] 
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loo i 8] si (a) i4» *3&mv>— m&M<Offl&ffi 

tfL^u y^B&^U Is] (B) tt, ^©fSaftM© 

[0019] 3 0 14, WDMff ^SrjteiHK 3 2 [rffl 
2)-*-**i£ft§S«, 3 4liJte^?S3 2$re«LfcWD 

(4, }fc<P*fl;ig*S§s3 6 (36-1, 36-2, • • 

•) , fcrnrnftyT^^s 8 os-i, 38-2, • 

/<4 0 (4 0- 1, 40-2, • • •) y4 i 6^'5o ifcf 

mmm& 3 6 ic i. z&'pmx/^fiuc&mmyt? 

[0 0 2 0] *Hii0jT-{i. Ell (B) lc^i-J;5ii, 

rofeft^HMttD 1 o c a 1 , D a v g Srs^t, 6 ^iffi^ 
^>£Da vgl^t5^Wf)l« (^lO^iicffifS 

oca n=»-*-5»i(i[*fiflitHJW (* 2 o»*»«jajts) 

20 i: Lfc„ El 1 (B) 1 Dl oca 1 
liDavgit) *#V„ Dlocalltll W^tfcli 

■f. Davglt £i£&3 2^ftT?©, #Sc«§?<£>@1! 

[0 0 2 1] AfcWI-ttx m l ©#R*MtH»Jrt0>**IJ 
©5 &flMMR7 7"f'<4 0 (Ell (A) X* 

14, »Ml7r^^40-l~40-5) a*, #tSc«i 
&'&<D&T&.&X 1~A n»jSft5>»*SD 1 o c a ncfc 
30 5 4 5 ll~ln co^aigg^ftfc (&t*£fSfc 

*u--f) **Mti-«. &W-r<5i, 5MR*i«7r'f/< 
4 0- 1-4 0-514, »«S:M«^<0#SEfta. 1~A n 
©»3««ft#1ftaSD local Sr«^ t LTggBt z 

*o— -7°) ^ffiit-rS,, 6 tt>*8^^>(DSm<Dtp^X^ 
>'CIt5dliilt7r'f''<4 0-6l4, »«*B««0 
=&jgfi:A l~^n(D&«:^-tfc>45Da v gl^5±5l^ 

Sr««-T5„ i-<cJ3^» #m*i«7T-r^4 0-6f4, 

40 ^-^ft H~ln C7)^^^fi:^t5:^, D a v g KteilEg 
HI z Sr^» LfciitD a v g x z ^»a-T5«[^fi«-r 

[0022] ^<D6<pm&-m&m*miLbLx, mem 

[0 0 2 3] eiiffl7fc:7T-l'^3 814, 0iJxl4. 1. 3 

b^^o f2©»t»irt, A<*WlCf4l*^^° 
^F^£Oei*ffl3t7r-l'^^3 8%, 1. 3^mStrfai& 
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ftfi+18ps/nm/kDi) t'^ftT, 
A^ifcoft^r-'f ^4 0 - i~4 0-5£rt&gtL-Ct>4 

[0 0 2 4] *7c, i<7749»::, 5>t5cei*ffl7T'l'^3 

»oT, Till©»itil77^^4 0- 1—4 0- 
iixl^J;!?, ^1177^^40-1^40-5^ 
*>«/S-rSro^i6S?PT-#S„ »«!clffi«>'T'1'^<4 0-6 

[0025] oA^mti^n^yNDMm^ 

ft(4, 611*7 7^^3 8Rtf»i5cfi§J:7 7l'<' < U 0 
3H2ttSLoo, 3fc<f"ii«*f*Ig§3 6T'3fe*i*S^ix. 
C:ft§:{f=glB3 4\CAt)-fZ> 0 MIi77l'^4 0 
(4, 01 (B) lC^-t±olZ&mg:ft m&xi~~x 
n) ©Jgffi)&:ft#f£!t£*fMH-5 0 

[0 0 2 6] ~<D£ ! Hzffif$.-rz>Z\tX\ p— #/K77iK 
S^Ufcfit^At < Loo, ^A<£ft>:i LTcDjg 

Jt^tfefttDa v g 3r>h£<:|fllf|iijT*§:& <> *©fe*, WD 

<t5Ii -CWDM«*5-*©ei|&«H£«: 

JWWtsrt T?$Htt«FJia* \z t£ 5. 
[0 0 2 7] »^3tK^«)A*lfto«ft»1R*-§-^-C*s 

-C&<***\ XI4, ffittXHS*' 

[oo2 8] 0 4j±. #ei£»KtH*ji-aiHrfcSEft#R 

[0029] so 5 2 njtsft iis, 5 
4 i±7fc<2ins& 32i isjtiuc, 2 mftwtmi&m mx'&& 
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[0 0 3 0] TfeitHf 5 0 (4, WDMjf^^ffl^-r 

y»«ic*ffi*^5 8 t&jwi-rso T/yttHMMry-s 8 

5 4 ©^WiKS^tfcffiro^Wi*^* Lv \ 

[oo3i] ^mmm 5 0 (4, 5 4 l 

10 6 0 i:, tK^ h 6 0©m*3t*»e>(8#S:tft 

m-rso^-**m««6 2 iriits, 

[0 0 3 2] &mift9]L.fcJ: ?te^SS5 4(4, ft 
eiHSS3 2 i"fcfc*>» fttei2tSg5 

4(4, giStffl3t7T'f^6 4 *<«8if*gS§6 6 

t§^6 6 ©ft^*^ L 2SlCffi"A$ix5^2 0^tfe 

[0 0 3 3] 0 5 7 SC. JBlO»»»«7T'f 

20 /<6 8 (4, #»*iB«:7 r^f/<40-6i: =S-feft 
nOj|M*l&Jt&1Ke&. Da v g dg&Sgfii 2 

" £HI3?t Lfcffi D a v g X 2 ii4aai-s»8fift«»««^ 

70(4, »t!c««7 r ^^4 0- 1~4 0-5 ilH^ 

ti, $ 1 (oftWim®i%m l i a. 

1~A nOMSfi^WD local i LTSE 

Ml 2 (CM LTSEfb-T * 4 7 d, &fl£fi©lilfg&fi»fifc 

[0034] mi^mtmm^ &mm^7 7 ^^<6 
30 4i4, 1. 3 pmmz^u^mm&^m-r^m 

AfrW(CI4 1 ^^^°>l*|CDei*ffl^7 r ^^6 4 4-, 

1. 3,im#|::-tfn5Hfttte&W-r5Hi-*-K3fc7T 
(«ttf, SSM«+18ps/nm/km) I' 
«»tT, A5ttic03fe7T-Y^X»4^»fitWh$v^]E5>« 
7r-f^*S5ttLfc«fiRi: U n-7"R 

Tt4V\ «ft»«*«f»:fl«I^*<b**S©^»*UV^ 
©(4, 7 7 6 8©iff«r©eiSffl*7T'f ^ 

40 6 4U:o^T<bl5jtrc-fe5 0 r?t5^i:T% 1^*8^- 

[0035] ftWt&mmyT^^e At^W^<n%yr -i 
'*ii>btaz>m&, &%.yT-('<*. mm%-%,<vfc&i> 
fa\zz<Dn%}<mmmi>m&. >bz<t£Z>tmz^ 
m^mmA^mmn^coBm^finz^iA-ox. Tmw<o 
ft&mm? 7 4 * 7 0 <DKfi^ffi^ia^< 4 0 t^iae 

50 *fiit>ft^-r5©^^fPT-#5o Mii77^/<6 8 
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[0036] jeeasKs 4ic*5*ta*aitt*»i!ii:o^ 
a*r*-Sw j: "9, 7te^ss5 4±-r\ 
<t 5 4*E«6ea6t». wDMeaiic» 

[0 0 3 7] Sii:, 1 *#8*/*>£&J4 7 km (Cafe 
ffl*77^64S40km, T 6 8 , 

H^T\ 1- Wftll0Gb/s^3 
2Sfi«f 3 0 0 krafig^f * 

1400p s / n m t bfc 0 7 3 0 0 k jn^mXWM^ 
1 8 3 0 p s/nmt*fc5o "T'y^ifc 
ilM-lOOOps/nm, -1200ps/n 
m N - 1 6 0 0 ps/nmRtf- 1 80 0 ps/nmi- 
LfcirtKIl yy^WIM-1 4 00 ps/nm 

ibfci:*i:iai*^ft»*ea&»tt3& s #&nfc. ^y# 

tiIM-800ps/nmH-5h QlKLTft 
0. 5 d B^M s ftbftfco 

[00 3 8] Dl oca 1^0. 5 75^ 3 . Ops/n 
m/km N Davg^rO. 1 57^10. 3ps/nm/ 

kmit5:i^ l- ' 5 *imfl!r-cft»*ea6W4*«# 
P>*U 1 0- °£JLT<Otf5/ (BER) SrifefcT* 

#fc 0 ±xli^/a[H]5l»T*tt, D 1 o c a 1 £r#*)2. 0 p 
s/nm/kragl Davg^r^O. 2 5 p s / n m 

[0 0 3 9] 06 11 #ft*^^Q*©*»SI** 

5pffltti#tt^#bnfco ¥^«^>Qia:fii 5. 8 7 d b 

Trfcofc 0 1711 Dl oca 142. Op s/nm/ 
km. Da vgS:0. 2 5 p s/nm/km^: lf:f ^ k 

0 7fl JBE3l*©lJII^©*tt**!&*<oEPt«ftSr 

[0 0 4 0] D a v g»c*JLTeai«H4*Sir^J: 5** 
fbSr^i-^SrB^fco 1811 Dlocal=2. 2p 
s/nm/km^)^^ DavgWSQ (dB) 
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UTV^fto ttttifiQ (dB) , flMh**D 
a v g "CfeSo D 1 o c a 1 = 1 . 5ps/n m/k m 

*S-t<0*iB«[«t "9 1 d B/h£< ft5«MS:D a v g 
igjEffiififti-Si:. Da v gliO. 15M0. 3p 
s/nm/kmWS LV^V^5 0 

[0041] ±is*16«-ctt. dKi^r^^^o- 

1-4 0-6, 6 8, 7 0***«*mo*«ttft5Hft^ 
[00 4 2] 541, ttfc. *e^5§ 5 4 CD{±} 

fi»tfeSr»«i-ixfiJ:v\ IE! 9 (1 *<D± 9 t-^K Lfc 
yt&mmW 6 2 o«B»«ric:/ i^^to SS^if 
20 |fiP7 2ll 3te2&!S5 4^bA^J"rSft^-*S:. 

fiU-An^i^l«o KS»He^7 2^A 
M5o ^1^7 2(1 BIMMM^F-7 2K,fc0 

ttflUK^ 74-l~74-n^ LT«#XtftttiMt 7 

6 - 1 - 7 6 - n l^A^t^o SHRffitt*^ 74-1- 

7 4 - n (Dftmmmm*, **ft^>»*«ft»«* s Bf3e 

^MI77^^6 8, 7 0CJ:5»»iIl^fi 
30 flt*^ 74-l-74-n|:J:^ #JKS^>S«StS^ 
[00 4 3] *«tt«»ftasE*rtK*i»I'*-6««rlftW 

[0 0 4 4] #»*ttt*SH ±S^SCDCFW^ 

mi 77^^iMtfe, *-#i§u&fl>e>fts t> 

[0 0 4 5] 

40 [*«©«)*] «ji<o»w^e>s«t-a»"c#5«t5 
[iaffi^«5¥^iftp^] 

[B2] «*«<0««««^n jy^ii fllfifi^tt 
[HI 3] 8«JOtt*««>«»«fiK^n y^HtSISfafcfi 

50 ftm<D&.ffimk&7*-f<> 
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[128] Da v g\zM-fZ>QmC0%.it<Dm7£MX'h 

So 

[0 9] JtSm^M 6 2 W^M0iJ»«tB&«RS;y n y ? 

[#-?§- <Dtftw] 
i o : ftmmmm 

1 2 : £Sffl*7r^/< 

1 4 : ft^tt^SS • 

1 6 : XD-yMl»Ml77^^ 

2 0 : }ti£Mf =i£K 

2 2 : ftiftS'*'^ 

2 4 : teatfflft^T-lV* 

2 6 : ^o-ymmm^mmmyy^^ 

3 o : ytmmmm 
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3 2 
3 4 
3 6 

3 8 
/< 

4 0 
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(36-1, 43 
(3 8-1, 3 8 
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